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Abstract of JP2001 1 06893 

PROBLEM TO BE SOLVED: To obtain a fluororubber composition which has improved roll 
processibliity, exhibits only a small change in viscosity after kneading, can efficiently mass-produce 
molded articles, can stably produce even molded articles having complicated shapes, and thus, is 
excellent in mass-productivity and has a great industrial use value. SOLUTION: A crosslinkable 
fluororubber composition is provided which contains (A) 100 pts.wt. perfluorocompound (I) having at 
least two alkenyl groups In the molecule and a divalent perfluoroalkylene or perfluoropolyether 
structure in the main chain or 100 pts.wt. polymer (II) formed by the addition reaction of an alkenyl- 
reactive compound having at least two hydrosilyl groups in the molecule with a part of the above 
alkenyl groups, (B) 1-100 pts.wt. reinforcing filler, and (C) an addition-reactive crosslinking agent 
having a hydrosilyl group or a peroxide crosslinking agent in an amount enough to cause the reaction 
of the alkenyl groups in ingredient A, and (D) 0.01-30 pts.wt. surface-treating agent having at least one 
fluoroalkyi group or fluoropolyalkyi ether group and at least one sllanol group in the molecule. 
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(54) FLUORORUBBER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a fluororubber composition which has improved roll 
processibility, exhibits only a small change in viscosity after kneading, can efficiently mass- 
produce molded articles, can stably produce even molded articles having complicated shapes, 
and thus, is excellent in mass-productivity and has a great industrial use value. 
SOLUTION: A crosslinkable fluororubber composition is provided which contains (A) 100 pts.wt. 
perfluorocompound (I) having at least two alkenyl groups in the molecule and a divalent 
perfluoroalkylene or perfluoropolyether structure in the main chain or 100 pts.wt. polymer (II) 
formed by the addition reaction of an alkenyhreactive compound having at least two hydrosilyl 
groups in the molecule with a part of the above alkenyl groups, (B) 1-100 pts.wt. reinforcing 
filler, and (C) an addition-reactive crosslinking agent having a hydrosilyl group or a peroxide 
crosslinking agent in an amount enough to cause the reaction of the alkenyl groups in ingredient 
A, and (D) 0.01-30 pts.wt. surface-treating agent having at least one fluoroalkyi group or 
fluoropolyalkyi ether group and at least one silanol group in the molecule. 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The perfluoro compound which has at least two alkenyl radicals in a molecule, and 
has divalent perfluoro alkylene or divalent perfluoro polyether structure in a principal chain, Or 
the polymer which the compound which has at least two hydrosilyl radicals in a molecule, and in 
which an alkenyl radical and an addition reaction are possible comes to add on said a part of 
alkenyl radical The 100 weight (sections B) reinforcement nature filler The cross linking agent in 
which an addition reaction is possible or peroxide cross linking agent which has the 1-100 
weight (section C) hydrosilyl radical in a molecule Finishing agent which has one silanol group in 
at least one a fluoro alkyi group or a fluoropoly alkyi ether radical, and a molecule in the 10 (daily 
dose D) molecule to which the alkenyl radical in the (aforementioned A) component is made to 
react 0.01 - 30 weight section is contained. The crossHinking fluororubber constituent 
characterized by becoming. 

[Claim 2] The constituent according to claim 1 which is a compound in which the perfluoro 
compound in the (aforementioned A) component is shown by the following general formula (1). 
[Formula 1] 
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CH2=CH-(X)^Rf-Q^RffX^CH=CH, ... (i) 

• * 

[^"f". X^^ibijc-CHj-, -CH^O-. -C^OCHi-, -Y-NR'SOa- Xtt 

CH3 

-Y-NR'-CO- Ytt-CHj-Xfl -S--(^ X^h'O . R'tiTk^S^Xf* 

iiTlB-^st (2) , (3) Xfi (4) 
O R' R'O 

II I I II (o\ 

-C-N-R'-N-C- ■■■ 
-fX^CHjCH^R^CH^CHj-fX^ - (3) 

O p3 O 

II r^n II 

-C-N N-C- ... (4) 

LR3J 

i^^. X, p, R'«±|BiiRl«|(D^9fe$r^L. RMtSmX«^S^(7)2flfij^ 

(iTlE-l^rt (5) xti (6) 

R^ RS 

-Si-R^-Si- ... (5) 

II 

R' R' 

-K^^- - (6) 

[Claim 3] The constituent according to claim 1 or 2 which is a compound in which the compound 
which has at least two hydrosilyl radicals in the molecule in the (aforementioned A) component, 
and in which an alkenyl radical and an addition reaction are possible is shown by the following 
general formula (7) or (8). 
[Formula 2] 
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Z-CHjCHj-CX-^jRf-^X^CHjCH^-Z • • (7) 

Rf-fX^CHjCHj-Z ' ••• (8) 

[^4". X. p. R f «±iai i^#(o^9feSr^i-„ z«TIE-j|S:^ (9) 



I \ I " 



(HSiO)i^Si- ... (g) 



I 

CH3 

1, 2XJi3, 3^ (8) <Dit^m<D^it2X\'i3Vh^o ) 

[Claim 4] Claim 1 which is the fumed silica processed by the finishing agent to which the 
reinforcement nature filler of the aforementioned (B) component contains silicon in fumed silica 
or a molecule thru/or the constituent of 3 given in any 1 term. 

[Claim 5] Claim 1 whose finishing agent which has one silanol group in the molecule of the 
aforementioned (D) component in at least one a fluoro alkyi group or a fluoropoly alkyi ether 
radical, and a molecule is the compound shown by the following formula (10) or (1 1) thru/or the 
constituent of 4 given in any 1 term. 
[Formula 3] 

CH, 
I ^ 

CaFijCHjCHj-Si-OH -(10) 

CH, 
I 

C^FaCHjCHj-Si-OH ... ( ^ ^ j 

CH, 
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[Oetaied Description of the hvention] 
[0001] 

[Held of the Invention] This invention is excellent m roO workability, end there is little viscosity 
chance after a raO Itneadmg activity, and, moreover, solvent resistviee. chemieal resistance, 
thennal resistance, and a low t emperature property are related with the fluororufaber constituent 
which gives a good hardened material. 
[0002) 

[Description of the Prior Art] Since the conventional vinyfidene fluoride system fluororubber is 
the ebstomer exeedent m thermal resistance, chemical resistance, • mocharwal strength etc^ it 
is industrially used in the large field focusing on an automebie and machine industry. 
[0003] However, the chemical reststanee is nsufficient and it cweBs easSy in polv sdwents. 
su«h as a ketone system, a lower alcohol system, a earbonyl lyaten^ and an ergame-aeid 



reinforcement and elongation win ht extremely. Moreover, also in a low-tenveralure property. 
Knee rubber elasticity is lest below -2D defrees C and it becomes impossUe to use it as a 
sealant it is common to use in a coM district that there is a imiutien. 
[0004] Then, in order to anprova these faults, the fluorine-conteimr« hardenabSty constituent 
wMch uses a perfkjoro compound and a fhiorine-oontaining ORGANO hydrogen polysitoxane as a 



[000$] However, since these constituents turn hte a fiquefied constituent from the low 
polymerization deree of a perfluoro compound bang Kquefied. althouih they fit a FIPG method 
of cofwtnjcbon and UMS molding, they will be inferior in workability in compression molding 
conventionaUy used by rubber mokSng. 

[0006] Especially the proAiction stabHized if the conventional two-sh«et metal mold for rubber 
could not be used in many cases and UMS metal mold of dedication was not newly creatad by 
frcouent occurrence of the defect by molding workability and the contamination of Ayr etc. is 
dfficufc. 

[0007] However, generatty compered with the conventional two-sheet metd mold for rubber, it is 
expensive, and time is taken in the insUUaUon to a UMS briquetting machine, or UMS metal 
moW has troubles, like acfjustment of the machine after metal mold tnstallation takes tine 
amount, and is unsuitable for limited production with a wide variety. 

(0008) From such a background, this invention person proposed the approach of manufacturing 
the type niibv constituent (it being hereafter called a minable typo constituenO tn which the roll 
activity for rubber is possible and moMing by the rubber metal moW for compression moWing is 
possible with the fkwrine-contatning hardenability coristituerrt whirfi uses a perfkioro compmmd. 
a fkiqrine-containing ORGANO hy*onaGum polysiloxane. a ftUer. and a finishint agent as a 
principal component (Japanese Patent Application No. No. 191038 [ ten to ]). 
(0009] By the above-mentioned proposal, although there is no problem in the roO workabaity in a 
smaU scale, adhesion to a rdl side becomes strong by rubber constituent temperature risng by 
generation of heat at the time of a roll kneading activity on a mass-production scale Skg or 
more, and as for the rubber constituent left after the roa activity over a hmg period of time. 



viscasily chartges. artd it may be hard coming for roO woHiabSty to faD or to fk>w. 
CDOlO] White thb invention was made in view of the abgve-mentiw>ed situation and is exceOent 
inr«ll wofkabaty. thcro is ittb viscosity change after a rol kneadng activity, and it aims at 
dhring the fkjororubber constituent of the mfflable type which pvea the hardened material 
excellent in solvent reststanee. chemical resbtanee. thermal resistafwe. afd a k>w-taiv«r«ture 



[0011] 

CTha mearis for soNing a technieal problem and the gestalt of anplementation of mventi^ 
order that this mvention person may attain the a b ove m en t ioned purposa. as a result of nquiring 
wholeheartedly, it has at bast two alienyl radicals in the (A) molecule. And the perfbero 
compowid wMeh has dbslent perfbora akybno or dwalent perfkioro pelyother struetwe at a 
prne^ eham. Or th« polymer which the compound wMeh has at least two hydrosiiyi radwals n 
a fflolacide. and in witieh in akenyl radical and an addition reaction are pessUe comes to add on 
aaid a part of aOwnyl rsiSeal, CB) As opposed to the cross-MoRg flbororvfaber constituent 
eo rta m m g the cress linking agent n which an addition reaction is pes Ab or peroxide cross 
GnUng agent wMeh has a rdnfbreement natirv filler end (C) hydosilyl radbal in a mobeule (0) 
by addbg the finishing agent which has one $aanol group in a mebcub in at bast one a fboro 
alkyi voup or a fboropoly akyl ether ra<£cal. and a mebcub WhRe have anproved roll woriubiity 
and the flow nature of an inere<Sent the adhesiveness over a roO side falling and roQ workabKty's 
biprev i r ^g . it is few. viscosity change of a constituent carries out tha knowledge of givbtg the 
rubber hardened material which has good physical properties fiaw tops, and the pbstie return of a 
constituent came to make this nventran. 

[0012] That is. this inverrbon is the (A) component 100 section (it is the same the weight section 



(B) component: — one to 100 sectkxi (C) component: — the alkenyl ratScat m the (A) 
comportent is made to react — enough — offer the cross-fadung fkx}roni>ber constituent which 
comes to contain the (amount D) componentO.01 " 30 section. 

[0013} Hereafter, lessorts is taken from this invention and it explains in more detail. The (A) 
component of the cross-Gr^ung Buororubber constituent of this irtvention is a polymer which the 
compot«d which has at least two hydrosilyt radicals in the (Q) molecule, and in which an alkenyl 
radwal and an adcfition reaction are possible comes to add on a part of perfkioro compourw) 
which has at least two alkenyl ratficals in the (0 molecule, and has divalent perfkioro aBcylene or 
divalent perfkioro pc^yether structure in a principal cham. or said alkenyl racficsl. 
[0014] Here the perfluoro compourxl of the abova-mentiorted 00 comportent Compoundng to 
resin or an amount polymer of macromotecules liko rubber technicaRy with a (fifBcutt compound 
Have at least two alkenyl radeab in a molecule, and it has (fivalent perfkioro alkylene or divalent 
perfkioro polyether struetwe in a principal chain. Preferably, the viscosity in 25 degrees C is the 
straight chMn-ike perfkioro compound which is 2S-l,00D.000eSt and what is shewn, for exampb 
by the following general formub (1) is mentioned as this perfkioro compound. 
[0015] 
[Fonnjb4] 
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CHj-CH< X V< Rf-Q VRffX-VCH-CH; 



:jc«P. xiiBijSt!c-cH,-. -CH,o-. -aijoair. -y-kr»so,- -Xtt 



"Y-NR'-CO- (BIL, Va-CH.-Xli -S 



I ^ 



HftXIMNRIftW 1 fii«rb*a8JKl ^fl^L, R f !l2flS/<-V/t.ru7/i'=>l<'> 

iiFse-eit (2> . 131 xa (4) 



O R- R*© 

-C-N-R*-N-f-- 



-fx-bciijOijPCHjaij-fx-)^ 

O p: O 

■ r^-} II 

-C-.N K-C- 
LlfJ 



141 



IKf, X, p. R'i;t.fcCtPI»oS!t«rvl,. R' :ia»XU*Sft0 2flR» 
!±Md"»it (5) Xit <«> 

R- R- 



H* 



<K>ua«»xiiffBife«>ifiiKn:v(c»jft« R-viSirn'r. tm^Kn^. msnf-. 

[0016] hero, it is a divalent perfkioro alkylene group or a divalent oerfboro polyether radical, as 
for Rf. what is shown especially as a divalent perfkioro aAtytene grm« by H>iF2m- (m=t-IO 
[ however. ) — it is 2-6 preferably.) is desirable, and what is shown by the following formula as a 
divalent perfkioro polyether radical is desirable. 
[0017] 
[Formula 5] 



X X 

(XilKXUCFjS, p. Q, riir^tr'tlpa 1. qil. 2Sp-q£200. 
»:C2<?-q<l 10. 0<r<6^?att) 

-CF,CF.OCF.-f CFOC.-,-H- CF. -)rv CF.OCF ->r CF-.OCFjCF,- 

CF, c:f. 
(r. t. t ltr^^^i^o£ r i 5. sSo. tSo, o S s + i £ 2 o o. 



-CF-f QCFCF,->r: OCF,S!rOC?- 

X i X 

{XidFXaCF.S. u, vi*rnrni?£u£ 1 03, l£vS5 0C:fi«0 

-CF^;-+OCF,CF.CF,-ir OCFXF.- 
(wiil <w< 1 OO^SL«) 

R f t t-CilOWlCIiv TKOfcoatWiTJ^n/i, 
-C,F.-. -C.4-V, 

-(CFOCF.:, (CPxycF)- ^=2^200. 
I • ■ I * 

CF. CF. 



-CFjCF,OCF;(CF^CF.CCFXFj- . 

-CF,CF.OCF,CFOCF,(CF^,CFjOCFCFjOCF,CF,- 
CF, CF, 



-CF,(CX,-F,CF,), <OCFj)„OCF,- 

-CF(OCFCF^ (OCF.)^OCF- 
CF, C^F, if, 

-CF,CF,(OCFjCFjCFp.GCFp?j- 
ivm by the 



[0018] Next O is a 
[0019] 
(Formula 6] 



il= 1 UO. m=:l'<»10U. 
n== 5^1 00. 5i=1^100. 



n = 5^ I 00 

fbrmuta(2X(3).or(4). 
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(4) 



4X-V4;i l/:H;Irt:HjCH,-tX->; 
O pi c 

(0020]Rt»5hyx^CenBto<n. «perTTutAtion.orsnun$MbstHutedmonaw^^ • 
radical, and its thing of carbon numbers 1-12 is desirable as a pennutation or an unsubstitutsd 
monovalent hydrocarbon radical here. As these radicals specifieaDy A methyl pwv. an ethyl 
p-oup. a propyl {roup, an isopropyl proup. butyl, an isobutyl rascal, tert-butyt. ■ pcntyl radeal. a 
neopentyl radfcal. a hexyl croup, a heptyf radical AIKyl (roups, such as an oetyl radical, a nenyl 
radcal. and a decyl croup, a cyclopentylic iroup. Cycloalkyf radicals, such as • cycfahwiyt radwal 
and a cycioheptyl radical a phertyl croup. Aryl croups, such as a tolyl poup. • lyfyl roup, and a 
naphthyl p-oup. benzyl a phenylethyl r«(Scal A part or aO of a hytfrocsn atom of araliyl rMSeab. 
such as a phenylpropyl radical or these racficals A fluorine. The cMoro methyl ^roup pcrmutsd by 
halocen atoms, such as tHanm and a bromine, ete^ a 8UROMO ethyl |roi«. a cMorepropyl 
ra<Scal a triftwro propyl croup. 3. 3. 4. 4. 5. 5. 6 and 6. a 6-nona fluoro hexyl potv. etc can be 
mentioned. 

[0O2 1] R3 is a pennutation or an unsubstkuted cfivalent hydrocarbon croup, and carbon numbers 
l-IO. especisOy the thinj of 2-6 are suiUble for this, it can pass and. spedficaay. a methylene 
group, othyteno. a propylene repeal, a methyl ethylene ratfcal a butylene radical arylene 
racficals. such as cyeb alkylene croups, such as a «y1ene radical a pherrylene croup, a totylene 
racfical. a xylene ratfcal. a naphthylene radical and a biphenylene radical, or the radical which 
pennuted a part of these hydrogen atoms by the halocen atom. etc. can be mentioned to 
afkylene croups, such as a WSAMECHIREN radical and cyclo. In addition, n the formula (4). even 
if two R3 is mutually the same, it may (fiffer. 

[0022] R4 is a ratfical shown by the permutation which may make one sort of an oxyien atom, a 
nitrocen atom, a sSieon atom, and a sulfia- atom, or two sorts or more witervene in the iraddta of 
joint, the unsubstituted divalent hydrocarbon group, the follewif« general formula (S), or (6). 
[0023] 
[Formula 7] 



-Si-R»-Si- 



(5) 



... (5) 



{RS is a permutation or an unsubstituted morxivalent hydrocarbon radical among a fonmJa. and 
R6 is a raificalwtHch contains one sort of a carbon atom, an oxygen atom, a nitrocen atom, a 
siBcon atom, and a sulfur atom, or two sorts or more in principal chain structure.) 
[0024] Here, in the rwGcal shown by the formula (5) of R4. and (6). the same thing as the 
pennutation or the ««isubstituted monovaler« hy<kocarbon ra<Scal explamed by R1 is mentioned 
as a monovdent hytkvcarbon radical of RS. Moreover, as an example of R6, although a 
pennutation or an unsubstitiftad (fivalent hydrocarbon group is mentioned Carbon numbers t-20. 
especially the divalent hydrocarbon group of 1-10 are suitable for this. SpecirwaDy A methylene 
proup, ethylene, a propylene radkul. a methyl ethylene radical a butylene radical H passes. To 
aBiylene poups. such as a WSAMECHIRgN radical and eydo Cycb alkylene groups, such as a 



sytane radeal. The combinatMin of arylene radicals, such as a phenylene roup, a telylene radical 
a xyMene radh»L a naphthylene radkal and a biphaiylene radkal the radicals which pennuted a 
part of hyikogan atom of these rwfeab by the hshfen atom etc. these permuUtions or an 
mubstibited aBtytsne poup. and an arylene radkal «te. is Oustrated. 
(0Q2S] Moreover, the dnralent ratSeal which contains one sort of an oKygm atom, a lArogen 
aton^ a sSeon atom, and a sulfur atom or two sorts or mere in prwicvsl etisai stnieture as other 
oianipies of Rft is mentioned. 

(CQ2e] h thb case. -O- and a sdfv atom can make -S- and a ntrogen atom wi oxygen atvn 

aUe to htervone as -NR- (for R to be a hydrogen atom or carbon numbers t-B e««cially the 

aOtyl poup of 1-6. or an aryl poup) etc and a silicon atom can also bo made to bo able to 

intervene as the radical c on tai nin g tfie ORGANO sioxano. or an ORCANO sSytene radkal vid 

the following rodkal can spedTieaPy be 'Autnted. 

[00271 

[FonmdaS] 

CH, CHj 



H *r*^'* H 

+K-S— tN- (mlll^ScOStt) . 
CH, 



O 
I 

-s- , -s- . 
■ 
o 



4oii— h 

CIV^HgCH. 



[0028] On the other hand, as the permuUtion 
ratrogBn atorn. a sSeon atom, and a suHur ata 
joint [ of R4 ]. or an unsubstituted 
m entioned oxygen stem, the nitrogen atom. 
rB<fical placed between the permutation or 
thb which were explained by the above R6 
[0029] As O in the formula (1) shown by the 
following radkal is aKistrated concretely. bi 
a methyl group and Ph shows a phenyl poup. 
[0030] 
(Fomiula9] 



h may mako one sort of an oxygen atom, a 
two sorts or more intervene in the middle of 
up. the thing which made the a 



the unsubstitutad (Bvslent hydroewbon poup, and 



mi fbrmub (2X OX and (4), the 



adAion. in the following general formulas. Me shows 
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O Mc McO 
II I i II 

-C-N(CH-).N-C- 



cn--c:n. 



O 

-C-H K-C- 

Vh.-ch/ 



C-VCIL-^KriKK-C-. 



M O 
I II 

X- C- , 



-C-N(CH-V\-C- . 

o auor o 

0 /' - \ II 

-C-N .\-c- 
)ch-ch/ 

l.H, 



-C-N(CH;)rS-C-Si-(CH;),.\-C- 
M« Me 

C \\ HO 



O Ph M« .Me 

II II 

-c-\(:h,(:Hi<;h,- s:-o-s;-ch,ch,c:h . 



O R 



R O 

JI- 



s-CH jCH,-si-o- si-{ :h,ch jSi-om 



O R 
a i 

-C-N 



Me Mb 
I I 

,CI Ij- Si-O-Si-CH-CH-.CI I. 

O Me 



CHjCH,CH,-S-0-Si-CH;CH,! 



Mo Ms 



OH 



O 



SCH,CH,-Si-0-Si-Mc 



N^e-Si-0-Si*CHXH,Si-(0) O 



-i.a lirSi-O-Si-CH^CH-CI I, 



cm/:Hji:i i -si-o-si (ch 
I I 

.vie Me 



I I 

-/CH.^r.=5-0-Si-(CHiV 

Ur \1« 



-CHjCXCH-VS-O-Si-CCK^OCR- 
.Mc Me 



Ohh Me kle 

-S-NCH.CH,CM5-Si-0-S-CH,CHjCH, 
0 O O .M«0 

CH,<:HXH,-Si-0-Si-CH,CH,<:H,>l ■ s~ 
Me Me O 

[0031] 

[Fonnula 10] 



[0032) h addkion. in the above-mentioned formub (1). a is zero or more integers, therefore 
although the IKiorine-containing compound of a formula (1) contains a divalent perfluoro alkylene 
group or one or more divalent perituoro polyother radicals in 1 molecule, a is the integer of 0-10. 
especially 0-6 preferably. 

[0033) Next X is Bsted bebw. 
[0034] 

[Fomiub II] 

-CM.-. -CH,C*-. -CliiOCH.-, -Y-NH-SC),- Ti'tX -Y-.NR-CO- 
Cll. 

(fat. Yi*-cHj-:ztt '^'^^ tytft^y, .'i^xn^^7m -cho, R'a 

[0035] Moreover, p is 0 or I and the perfluero compound of a fbrmub (1) has a vmyl group, an 
aDyl grou>. etc in both ends. 

[0036) As an example of a fkioropoly ether compound expressed with the above-mentioned 
formula (1). the strai^t chainHika fkioropoly ether compound expressed wi* the foOowing type, 
for example is mentioned. 
(0037) 
[Formuta 12] 
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CH;-CH*CF(OCF:CF>.-® CF5CF:-0-(€FCF,0)..-CF-CH « CH, 
CF, CF, CF, ip. 

CH.^Criat.OCH;-CF(OCFXn.-0-C F.CF.-0-| 

CF, CK, ^CFCF,0).-CF-CKjOCHsCH '•CR 



CF, 



I 



CH;='CHCH;NHC0-CF(0CFjrF>,-0-t: F,CF.-O-^ 

CF, kcFCF-O) -CF-CONIICH,ai aCH. 

I • • I 
CF. CF, 



CHj -CHCH:NK;0-CK(OCF.CF).-0-CF£Fj-0-j cH. 

CF: CFj WcFCFjO).-CF -CONCHjCH - CH- 

CF, CF, 

CHj-CHCHj-N'-CO-CR0CP,CF).-O-C^^-0-j (Q) 

CFj CF, UCFCF.0) -C?-COMCH,CH = CH. 
1 - ■ t 



CF, 



CF. 



CH, 



CH,=CH-S-^-NHCCM:F(OCFtCF) ,-0-CF,CFt-0| 
CH, CF, CF.l^FC?,0)-CF-< 



, C"> 

CF-CONH-^^SCH = CH, 
CF, CH, 



CH,==CH-St4^NHC0-CROCFXF) „-0-CFXF.-C>-| cH, 

CH, CF, CP, kCFCF-O.-CF-CONH-lOl-SiCH - CHj 

ip, CP, iH, 

CH^ CH, 

CH,^CH-S-tQJ-N-CC-CK(OCF;CF) .-0-CF,CF,-0-j cH. CH, 

CH. CF, CF, l(CFCF,0).-CF-<:0- S -O- SCH =CH, 

J I I 

CF, CF, Qi, 

(However, smonc a formul*. m and n are zero or mora nteceri, and ir« • value «*ich seta 
viscosity in 25 degrees C to 2S-I.O0O,00OeSt preferably J 

[0038] As for the straight chainHike perfboro compound of the abova-tnentioned (0 c 
it is desirable that the viscosity Jn 25 degrees C b in the rante of 2S-IJ)OO.O0OeSt and it is 
especiaOy desirable that it is 100-60.000cSL It becomes dfffieuit for viscosity to fbrni the rubber 
hardened material vnhich has the property satisfled at this time out of rar«e. or there is a 
possibility of productng urr-anranging ( of worliabaity falflng ]. 

[0039] Neiit. as a compouid which contains at least two hydranlyl radwals in the moiaeulo of the 




d 00 component and in which an alienyl radfeat and W( 
hy^osiyl raifical is centdned in what contains 



eonnderstian. the cempowid of the formuh (7) shown bdow or a fiormub (8) is 



[Pomwb 13) 

Z-CH.CH,-fX-);Rf<X*;CHXH;-Z (7| 
Rf4XJrCH,CH.-Z - (81 



CH, R' 

I \ 

(HSO\S- 



■ (9) 



1. 2Xtt3. A (6) orbd>ttoM^I12XU3X'^5. ) 

ZZX\ Xttttat-CH,-. -CRp-. -CHpCH,-. -V-NR'SO,- Xli 
CH, 

-Y-SR'-CO- (fiL, Y(KK-Xti - R'tt*««l^-Xa 

CH, 

[0041] Although it is as having mentioned above about Rf. X. and p, you may (fiffer, even if RF, X 
andp in a fortnula (7) artd (8). and Rf. X and p in a formula (1) are mutually the same. 
[0042] Moreover. Z ia a radical shown by the fbllowviB general Ibrmida (9). 
[0043] 

[Formub 14) 

CH, R^,^ 
I I 

(HSO^Si- ... 
CH, 

[0044] R2 is a permutation or an unsubstituted mortovalent hytk'ocarbon radical here. As the 
pennutation or the unsubstituted monovalent hydrocart>on radical of R2 The ttvng of carbon 
numbers 1''8 is desirable. As these radicals specificaDy A methyl group, an ethyl group, a propyl 
poup. an isopropyl group, butyl, an isobutyl ra<Scai. tert-butyl. a pentyl radical, a neopentyl 
radwat. a hexyl group, a heptyl radical, AJkyl groups, such as an octyl racfical. a cyclopentylic 
croup, a cyclohexyl radical. Aryl groups, such as cycloskyl radKals. such as a cycloheptyl radical, 
a phenyl group, a tolyl group, and a icylyl grotp. A part or aD of a hy^gen atom of aralkyl 
ratficals. such as benzyl and a phenytethyl ratfcal, or these radicals A fluorine. The cNoro methyl 
Sroup permuted by halogen atoms, such as chlorine and a bromine, etc. a BUROMO ethyl pouo, 
a chioropropy) radical, a trifluoro propyl group. 3, 3. 4, 4, 5. S. 6 and 0. a 6-nona fkioro hexyl 
group, etc. can be mentioned. 

[0045] Moreover, in the case of the compound of a formula (71. in the ease of the compound of 
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I. 2 or 3. and a formula (8). b is 2 or 3. 

[0046] As a (A) comporwnt of this invention, although independent use of the above-mention od 
(I) comporwnt may bo carried out sir»ce rot) worltabiKty is raised, the addition reaction of the 
hydrosityl radical of the (II) component can be carried out to a part of alkenyl radical of the 
above-mentioned (I) component, and the gd polymer of a oon-fluidity which made the alVenyl 
radical of the remainder of the (I) component remain can be used. 

[0047] In this case, as for the akenyl r8<fica) weight in the hydrosilyl radical weight / (I) 
component in the (II) component it is [ rate of the (I) component and the (II) component ] 
dew-able at a mole ratio O.l to 0.99 and that it is especiallv 0.3-0.8. It is extent thickened 
somewhat without a perfluoro compound gelling that this ratio is less than 0.1. if it becomes • 
difficult liquid rubber to work by ****Cmt) with 2 rolls for rubber in order that a fluicfity may 
remain, even if it adds a filler and it exceeds 0.99. it will become the hardened material of rubber, 
and addition of a filler becomes difficult or the fa Jt of not coilirtg around a roO arises. 
[0048] h adcStion, it is desirable to use an addition reaction catalyst for the addition reaction of 
the (0 component and the (II) comportent and a platinum metal compound is desvabie as an 
addition reaction catalyst 

[0049] Here, generally a platirwm metal compound is a compound of noble metals, and the 
platinum compound which ts comparatively easy to come to hand is well used from it being an 



[OOSO] As • platinum compound, although a complex, a complex with alcohol or a vinyl siloxane. 
platinum/silica, an aKnnina. or carbon of chloroplatinie acid or cMoreplatinic acid, and olefns. 
such as ethylene, etc. can be illustrated, for example, it is not Inwted to these, a plstiman 
eompoutd — except — a platinum meUl — a compound — ****** — a rhodum — a 
ruthenMn — iridium -- palladium — a system — a compound — getting to know — having -- 
•***- for example. - RhCl (PPh3> - three - RhCI CO -) (PPh3> — two - RhCI 
(C2H4)- two - Ru -three - (- CO -) - 12 - IrCI - (- CO -) (PPh3> — two - Pd 
(PPh3) — four — a grade — it can aiustrate . 

(OOSI) Although especialy the amount of these catalysts used can obtain the cure rate which it 
is not restricted and is considered as a request in the amount of catalysts, in order to obtam an 
economical stamfeioint or a good hardened material, it is good to make more preferably 0.1- 1. 000 
ppm (platinum metal conversion) into the range of 0.1 - 500 ppm (same as the above) extent to 
the whole quantity of (0 and the (0) component 

[0052] Although the conditions of the above-mentioned addition reaction can be selected 
suitably and a reaction may be performed at a room temperature, for speeding up a reaction, it 
can carry out by heating at SO-200 degrees C. 

[0053] The (B) component of the fluerorvbber constituent of this invention is a re in forcement 
nature fSler. Although rod workri^. a mechanical strengtK thermal sUbiiity. weatherabiGty. 
chemical resistance, fre retardancy. etc. are raised or it is added for the purpose, such as 
lowering reAiCtion of the heat shrink at the time of hardening, decfine in the coeflieient of 
thenna) expansion of the elastic body hardened and obtwned. and gas penneabiKty, this 
reinforcement nature ftOer is blerxied in order to mainly make it the constituent of a millable 
type, and to raise roO woriiabaity and a mechanical strength. 

[0054] As a filter, metal cart>or\ates. such as metallie oxides, such as fumed «lica. colloidal silica. 
<fiatomaceous earth. qmtU povider. a gbss ffcer, cartMn. and fenrous oxide, titmun oxide, 
cerium oxide, a calcium carbonate, and a macnesium carbonate, etc. can be mentioned, and 
these may be processed by various Twiishtng agents, for example. In these, the point of a 
mechanical strength to fumed silica is desirable, artd in order to raise especially dispers3>ility. 
what was processed by the finishing agent which conUins sSicon in molecules, such as a silane 
system, is desirable. 

[0055] The toadirtgs of a reinforcement nature filler are the one to IW section to t)»e polymer 
100 above-mentioned section. In the less than I section, while the reinforcement nature of a 
filler faDs. roll workabiiay falls, if it exceeds the 100 sections. Ote flexibility of rUiber will be lost 
or iw-arranging [ of stopping coilirtg around a roll etc. ] arises. 

[0056] In this invention, the (D) comporvent is important and needs to blend finishtfig agenU. 



such as the silicon atomic numbers 1-20 vi^«ch have one silanol group in a molecule in at least 
one a fkioro alkyi group or a fkjoropoly aOiyl ether ratfcal (Oiey arc carbon numbers 1-20 and the 
thvig MMch a part or all of an alkyI group of a hydrogen atom permuted by the fkjorine atom 
especially preferably], and a molecule especially a silane of 1-5. or a siloxane. ( of 1-10 ] 
[0057] The ejection from a roll becomes difficult when it considers as the fmisNng ager>t which 
has two or more silanol groups in a molecule, it wiD adhere by the rise of the constituent 
temperature by generation of heat at the time of a roU krteacSng activity, it is not desirable, and 
by change gradually, when create the cast of a complicated configuration, un-arrange [ of the 
flow of an ingredient worsen ] will generate the viscosity of the obtained constituent 
[0058] Since it b guessed that these phenomena are the things resulting from the hydrogen 
bond nature by the silanol which exists in [ two or more ] a molecule, it is necessary to Gmit the 
number of silanols in a finishing agent to one piece. 

[0059] Specifically, what shows the chemical structure of a bottom type is used SMtaUy. 

[0060] 

[Formula 15] 

CH, 

LV-VCHjCHj Si-OH • • ( I 0) 

(ill. 

CH, 

:;^7:H^:h:-si OH • • < i u 

ai. 

[OMl] Moreover, although a filler combination activity will become easy if the effectiveness of 
these badings as a finishing agent decreases that the 0.01 - 30 section is suitable and is the 
less than 0.01 sections to the polymer 10O section of the (A) component and improvement in 
fitter combinaoon workability or rxAber physical properties cannot be expected but it exceeds the 
30 sections, a superfluous finishing agent will become an impurity aryJ the fault of rubber physical 
properties falling will occur. Furthermore, it is the 0. 1 to 20 section preferably. 
[0062] The (C) component of this irtvention is a cross lir^g agent and the cross linking agent 
which contains a hydrosilyl (C-l) ratfical in a molecule arvl in which an ad<£tion reaction is 
possMe. or a peroxide (C-2) cross linking agent is used as a cross linking agent 
[0083] kt this case, as a cross Gnking agent of a component (C-l). the ORGANO hy*ogen 
polysitoxane which has preferably at least two hydrosilyl radicals [ three or more ] can be 
mentioned into a molecule, and although the ORGANO hydrogen polysiloxane usuaDy used for an 
adffition reaction harderwig moW silicone rubber constituent can be used as this ORGANO 
hy*x>gen polysiloxane. the same thirtg especiaOy as the above-mentioned (H) component can be 
used. 

[0064] The addition of this (C-l) comporwnt is sufficient amount to react with the residual 
alkenyl radical in the (above -mentior»ed A) component and harden the (A) component Although 
it is desirable to carry out like the conventional millable rxjbber constituent from the point of 
preservation stability just before rxibber molding as for this cross lirAing agent in this case, that 
ad<£tion (A) When determinmg in consideration of the bridging material of the (11) compor^t 
used of the component stabilizes nAber physical properties, are important 0.5-5. artd that it is 
especially the range of 0.8-2 have the desirable alkenyl radical weight m (the hydrosdyl raifical 
weight of the hy<k-osilyl radical weight * (C) component in the (D) component) / (I) component 
[0065] Moreover, although edition reaction catalysts, such as a platirtint metal compourtd. can 
tie blended with the at>ove-mentjoned (C- 1 ) component if rwedad. when the addition reaction 
catalyst used for martufacture of the above-mentioned (A) corriDonent remains in the (A) 
component it is not necessary to necessarily add. In addition, it is the amount of catalysts, and 
an addition is the same as that of the above, and is good. 

[0066] On the other hand, although dibenzoyl peroxide, dicumyl peroxide, di-t-butyl peroxide, t- 
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butyl perowyieeute, t-btftyl peroxybenzMito. Z.S'dbiothyl-SLS'-tf-t-butyl peroiyheaano. etc, «r« 
mentioned as ■ peroide cross linking agent of « eoi w pone n t (C-Zi. for exampto. the point of 
presentation stability or anti-scorch to U-ilimethyl-U-dr-t-butyl pen»yhe«sno is desirabla. 
(0067] Ahhouih the addition of the above-mentioned pereride cross Knlung agent should just be 
sufficient amount lo stiffen the (A) component. espedaDy its 0.5 - 3^ section is desirable the 0.1 
to S section to the (A) component 100 section. If bridge formation becomes inadequtte if the 0.1 
sections are not futTiSed. or bridge formation may become slow and escoeds the five sections, it 
may have a bad influence on physical properties. * * 

(0088] h this constituent in order to raise that practicality, various additives can be added if 
needed, the poiysiloxane (refer to JP.48-10947B} which specIficaOy includes the CH2=CH(R) 
SiO unit (R b a hydrogen atom, a permutation, or an insubstituted monovalent hydrocartxin ^ 
ratfical among • fornHia.) added in order to corttrol the cure rate of this constituent as these 
additives, and an acetylene compound (refer to U.S. Pat Ho, 3445420 and JP.54-3774.B) — the 
ionidty compound (refer to U.S. Pat No. 3532649} of heavy metal etc can be ilkjstrated further. 
[0069] The production process of the fViororubber constituent of this irrvention can be made into 
the process which adds the cross linking agent of the process (e) which adds the filler and 
finishir>g agent of the process (b) and (B) which obtain the polymer of the (a) and (A) component 
and the (D) component and the (C) component 

(0070] (a) Although a process is unnecessary when using a perfluoro compound indepertdentV It 
is the process which increases molecular weight when increasing molecular weight makes some 
reaction radicals of a liquefied perfluoro compound with a synthetic difficult technique top 
construct a bridge using a hydros9yl ra^al to extent to which a roO activity is attained (it is 
henceforth caOed precure). If combeiation with 2 rolls for rut4>er becomes easy and does not 
increase molecular weight at this process after adtSng a filler accon^ to this process Ukt 
conventionel Bquid rubber, it may become the constituent of the shape of a liquid or a paste, and 
the comfainstion and ****** by the rubber covered roll may become (fifHcult 
[(X>71] Ahhoufh this (a} process b mixable satisfactory at all if it b a mixing machine for liquids 
with which churning of beaker level may also be poss3>le. ar>d comparatively easy equipment may 
be used for it and it b marketed since it b mixing of a liquid Since it wdl become unrtecessary to 
move a constituent if it mixes within the corr4>ination equipment for njbber used at the time of 
filler combination of degree process, it is convenient if it mixes within kneacfing equipments for 
rubber, such as the kneader for rubber artd pressurized kneader which are used by combinatkm 
of the (b) process, and a Banbury mixer. 

[0072] (b) A process makes easy combination of tfie filler which is the (8) component for 
adjustinK a degree of hardness, rubber reinforcement roH workability, etc. and its filler, and a 
constituent becomes the same gestalt as the rubber constituent of the conventional miliable 
type after thb process, it is the process w^ich adds the finishing agent which is the (D) 
compor»ent for raisinc rubber physicai properties, and it becomes ( b OKcellent in preservation 
stability and ] the thing in which a roll activity a possible by con^ination of a component (D) 



(0073] (b) The krteader for riMter and pressurized kneader which are used for combination of 
conanen n^btr. a Banbury mi>er. etc should just be used for it as the process was mentioned 
above. 

(0074] Although it b satisfactory at all in the case of these combination even if it is ordinary 
temperature, you may heat in the temperature requirement which a polymer does not 
decompose for the purpose, such as making shear heat stabHity. and the condition has 10 
minutes - i^out 8 desirable hours at 100-300 degrees C. 

[0075] (c) A process b • process which blends the cross linking agem of the (0) component a 
catalyst, a brrdge-formation assistant etc.. and as eqtapment a kneader, a pressurized kneader. 
a Banbury miser, etc. have desirable 2 roUs for rubber which there is risk of the scorching 
phenomenon in.which of bridge formation advances by mised generation of heat **** preferably, 
and can also do an activity, and in order to suppress advance of bridge formation by generatkm 
of heat at the time of a kneadwig activity, what has cooling equvment is good. 
(0076] The h a rdening conditions of tfie corutituent of tNs invention have 1 - 30 d 



minutes at I0O-20O decrees C as primary key YUA. Since there is danger of scixcfwig 
tsnersting when it is 'nferior to industrial productivity artd exceeds 200 dep-ees C preferably, 
snce the tettinB lime becomes long at less than 100 der««s C. preferably. '100-200 degrees C 
is desirabla. and livther 120-170 defreas C is suitable. The setlint time in that case shoiM just 
cheese suitably the time amowit which crossfinking reaction completes. Moreover, n wder to 
slabibe the physical properties of this conslftuent. it b de si rable to carry out secondary key 
YUA by heat treatment of about I - 24 hours at 100-230 depvc* C. Since secondary key YUA 
has a po ssMB ty of pyrolyzing if there is Bttle effective nes s and it exceeds 230 deraaa C at less 
than too dep«es C. I - 20 hovs is de^vUe still more preferably suitably lor it at 1SO-200 
degrees C. 
(0077J 

[Esample] Although an example and the example of a comparison are shown and thb invention b 
explairted concretely hereafter, this invention is not restricted to the following exanvle. h 
addition, the section shows the weight section in the fbOomng example, and viscanty b 2S 
deprees C in value. Moreover, the matter used in the (eiowing example is as follows. 
[0078] 

161 
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ttffa. 400cSc, ^ii3fy-7-ftl6. 500, l^-^.-tSftO. C13-t/Lv'i00g 



[Kf' : -<CFCx:i'-.*-*i>-,o:;i->- 1 
I 'I x-v=97 
CF. Ch\ J 



CM. 

C-KjXrHJCHjSiOSH), 

<:Hj h 
c,K..CHX'Hsa-(.»-f so tri 



ua-y-fsiotn 
[_chJ 



?■> 

f.>XHiCH.-S-ClH 

ai, 

C.F.CH;CH,-S-OH 
I 

CH. 



CH,CII.CF, 
IKt+SO-JyM 
CI I, 

CH, ai. 

Cjr,.CHpl.-a+0-Si-OI t Is 
CM, 

Addition reaction catalyst (PL50T. trade name by SNn-Etsu Chemical Co» Ud. — platinum 
eompo««>d catalysO 

FiUer I (R976. trade name made from Japanese Aeresa ^ fumed silica processed by the silicon 
system Tnishing agent) 

RDer 2 (R972. trade name made from Japanese Aerosil — fianed silica processed by the sHicon 



system finishing agenO 

Reaction control agent — An ethynyl cyctehexanol. 50% tokiene sokition peroxkle cross linking 
agent (C8A. trade name by Shin-Etsu Chemical Co.. Ltd. 2.5-tfimethyH2,5-di-t-butyl 
peroxyhexane) 

[0079] [Example I] The component shown in Table 1 was used and the fhmrorvbber constituent 
was obtained according to the process shown below. The following evakiations were performed 
about the obtained constituent A result b shown in Table 1. 

[0080] (a) the place which left at the room temperature wihat taught the polymer and the cross 
Icrtking agent at the rate of a compounding ratio as shown below in the 11. (precure rubber 
production process) beaker of processes, added the catalyst after mixing enough manually using 
a rabble at a room temperature for tO minutes, and was mixed for 15 more minutes for 3 hours - 
- the viscosity of a polymer — gradually — increasing — just — • being aBte — it became a 



(Additive] [Rate of a compourxfing ratio] 

Polymer 100 section precure agent 1.8 **** bitermedbtion: The 02 sections [0081] (b) The 
process (filler and fmashing agent compourtding operation) above-mentioned polymer was moved 
to the kneader for 300 cc trial, temperature was raised at 170 degrees C and the filler and the 
fini s h i ng agent were added by combirtation as shows in Table t. KneacBng was continued at the 
same temperature after addition termination of a filler for I hour. 

(00821 (c) The compound obtained at the process (cross lifting agent compounding operation) 
(b) process was taken out from the kneader. it twisted arourvJ 2 rolb for rubber, the addition 
reaction control agent and the addition reaction cross linking agertt 1 were blended. ar>d the 
fkwrorubber cortstituent which can be harderted was obtained. The roO adhesiveness at this time 
estimated roO workabXty. 

((XI831 The [constituent physical-properties evakution approach] The obtained constituent 
perfermed physical-properties measurement for what performed 200 degrees C and the post 
cure of 4 hours accordng to the JIS rxibber evakution approach, after creating the rubber sheet 
of 2mm thickness the condition for ISO degrees C ar>d 10 minutes with the 7St press for rubber. 
The (roll workabiUty evakiation approach] The 200g ingredient was used for 2 roHs for 3 inch 
rubber, and the roO workability when continuing a roQ kneacfing activity for 20 minutes was 
evaktated. 

0 : although there b no a<tiesion on a roO and adhesion increases with good roH workability 
admixing time » which can be lengthened and removed if rotation of a roll is stopped : Adhesion 
increases with mixing time. Even if it stopped rotation of a rol. immedbtely after the Section of 
an ingredient used a 200g ingredient for 2 rolls for the (fifficufty [ingredient flow nature evakiation 
approach] 3 inch rubber and continued a roB kneadint activity for 20 minutes, the viscosity alter 
24-hour neglect was measured with the flow tester by Shimadzu Corp. to the room temperattre. 

FlMrtester Measuring con<fition: 150 dep-ees C. l2Qkg kwd. Ixlnvn (See. 30-second preheating 
(0084] (Examples 2-5] Although the physical properties when changing a Tmishing agent and the 
class and addftion of a filler, rofl workability, and viscosity change were checked as shown «n 
Table 1. it haa checked becoming the fkwrorubber constituent of the property which was 
excellent Vka the example 1. 

(OOBSl (Example 6] Although the property of the constituent which made the cross linking agent 
the peroxide cress finking agent by the same combination as an example t was checked as 
shewn in Table 1. it was able to consider as the sanaarfy axceilent fkxirorubber constituenL In 
addtion. peroxide was being used for the example 6 as a cress linking agent therefore it made 
the sheet moMinteendWens for rubber physieshproperties measurement 170 dereas C and 10 
mimrtes in consideration of the decompoution temperature of peroxide. 
(00861 (Examples I and 2 of a comparison) As shown in Tablo t, about the constituent of the 
combination completely same except having dtanged the example 1 and the class of lintsMng 
agent physical properties were equivaleflt to the example 1. but roH atftesivsness was strong 
and it was inferior to reO werhabaity. and since the viscosity change after a roO activity was 
large, for mass-preducGng). for nruss-predueirMi a east effectiveness was bad, and it became the 
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constituent wihich has a prtftlem ndustriaVy. 
[0087] 
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[0088] ^ 

[Effoct of tho bivention] Sinco roH worttabUity of the constituent of this invention improves, end 
it is efTideflt for mas5~pro<iucing a cast since there is also iitUe viscosity ehwige sfter kiMadng. 
can also manu^cture the cast of a complicated conficuration to stability and is excellent in 
mass-production nature, its industriel utility value is large. 



[Trsnslation done.] 



http://www4.ipdLncipi.|Djp/eci-bin/tran.wc^.egi.^ 



2006/09/12 



